The topography of acetylcholinesterase in dimyristoylphosphatidylcholine liposomes.
Unilamellar liposomes prepared from sn-3-(dimyristoyl)phosphatidylcholine (DMPC) in the presence and absence of acetylcholinesterase were examined by ESR for lipid/protein interactions. Using 5-, 12-, and 16-doxyl stearic acid probes incorporated into the phospholipid bilayers, no measurable differences in the gel to liquid-crystalline phase transition temperature of DMPC (as determined by ESR spectroscopy) were observed when the enzyme was present. These results have established that no significant incorporation of acetylcholinesterase into the hydrophobic region of the phospholipid bilayer is detectable at the protein: lipid ratios used in these experiments. Confirmation of these results was also obtained by differential scanning calorimetry. Interaction of the enzyme with the outermost region of the bilayer was established by trypsin digestion which indicated that as much as 25% of liposome-associated enzyme was removable and was, therefore, exposed to the outer surface. The results of this study have established that acetylcholinesterase associated with unilamellar DMPC liposomes was primarily entrapped within the aqueous compartment of the vesicles and was not present in the phospholipid bilayer.